Résumé. 2014 L'auto-extinction de la fluorescence infrarouge du Nd3+ dans LaF3 a été étudiée par la mesure 
Abstract. 2014 The self-quenching of the Nd3+ infrared fluorescence in LaF3 has been studied by the direct measurement of the transfer rates for various classes of Nd3+ pairs. Using weakly doped samples, the pairs are isolated and their behaviour is intrinsic. The results obtained at 1.2 K are used to predict the properties of concentrated crystals. From the difference between the predicted behaviour and the experimental results reported by others, it is concluded that migration of the excitation among the donors plays a prominent part. This situation, unusual at low temperatures, is discussed. Other results as existence of a short range interaction, transfer rates inside (Pr, Nd) pairs, efficiency of three ions processes are also discussed.
J. Physique 45 (1984) The experimental study of excitation transfers in disordered systems has been revived with the use of dye lasers. By a selective excitation of an ion class within the inhomogeneous width of optical lines it has been possible to study the spectral transfer. Spatial transfer resulting from resonant transfer and connected to delocalization of the excitation has also been studied with tunable lasers. In a recent book, edited by Yen and Selzer [1] , excellent review papers have been written by specialists of these fields, as well for a theoretical than for an experimental survey. Among the studied systems, rare earth ions in inorganic crystals have yielded a lot of interesting results which are reviewed in a book which will shortly appear [2] . The general references can be found in these books and will not be repeated here.
In a series of experiments of LaF3 : Pr3 +, a system considered as a model system [2] , the problem of transfers has been handled with a new approach. doped crystals as a function of concentration, the transfer between two ions associated as a pair has been directly studied [3] . This has been possible due to the mutual perturbation that each ion induces at the site of its neighbour which shifts the energy levels and thus produces satellites of the optical lines. A narrow laser can then selectively excite a given class of pairs. Using weakly doped crystals, the pairs are isolated and their intrinsic behaviour can be observed. The coupling between the two ions of some strongly coupled pairs has also been measured with a two lasers technique [4] . It must be pointed out that with this approach the microscopic parameters of the coupling are directly measured whereas they can be deduced from macroscopic properties of concentrated crystals only by supposing a single interaction mechanism.
This method has been applied to study the quenching of the 3Po level in LaF3 : Pr 31 [5] . From the measurements on pairs, it has been possible to predict the behaviour of concentrated crystals. The comparison of this prediction with experimental results obtained by others [6] has led to a new interpretation of these results which proves the existence of a short range interaction [5] . [7] after the conflicting results of Asawa and Robinson [8] and Vasil'ev et al. [9] . It (12) . Equation (3) gives the result (2) Vasil'ev et al. [9] have also studied the variation of the 4F 3/2 lifetime with temperature and concentration and have concluded that migration of the excitation among the donors played a major role. After these contradictory conclusions, Voronko et al. [7] have undertaken a very detailed experimental study and have made an elaborate analysis using recently published theoretical results [14] . In figure 6 figure 7 which shows the (T, c) plane.
Two quenching processes are considered by Voronko et al. The first is the one described by (5) . Since, as seen from the energy levels of figure 1, it [10] suggest that different satellites could be associated with the same pair. It is the case for satellites 4 and 7 and satellites 3 and 6. The equality, within the experimental accuracy, of the quenching rates for satellites 1 and 2 given in table I, also suggests that these satellites belong to the same pair.
As discussed in [10] this seems compatible with the behaviour of the corresponding up-conversion excitation line when a magnetic field is applied. In evaluating (1) [7] clearly observed an exponential signal over a two decade variation for any concentration at T 10 K, migration of the excitation must be considered. In addition, the linear dependence of WQ at low temperatures (cf. Fig. 7) shows that the migration is fast and that (2) [17] . For this compound, an exponential decay was observed, suggesting a migration of the excitation among the donors whereas FLN experiments showed that spectral diffusion was absent. Broer et al. [17] , calculated the shape of the fluorescence decay using (1 ) [7] and that predicted from the pair measurements and given in (8 Results of the high temperature measurements on pairs can also be used to predict the behaviour of concentrated crystals. The impossibility to measure the lifetime of satellites 4 and 6 (see Fig. 4) is not perturbing since, from the above discussion, these satellites have the same dynamics as respectively satellites 7 and 3. Figure 9 shows for a 3 % doped crystal the value of the quenching rate WQ calculated from (2) with the Wo, deduced from the measured lifetimes in the temperature range 1.2 to 30 K. This figure also shows the WQ values deduced from the Voronko et al. [7] experiments. There is a strong disagreement which is confirmed when the concentration dependence ( 
